Unfolding domains and tryptophan accessibility of a 59 kDa coiled-coil light meromyosin.
Light meromyosin (LMM 77), the C-terminal proteolytic peptide from myosin rod, is a 900 A coiled-coil that contains two pairs of tryptophan residues in d-positions of the heptad repeat (abcdefg)n. Previous studies showed that LMM 77 unfolded in two transitions and suggested that both Trp pairs were located in the least stable unfolding domain. Here, the thermal and denaturant unfolding properties of LMM 59, a recombinant N-terminal truncated LMM, containing only one of the Trp pairs, was compared to LMM 77. LMM 59 unfolded in two transitions with similar midpoints to the two transitions of LMM 77. However, only the second transition of LMM 59 affected the Trp fluorescence, indicating that the two pairs of Trp residues in LMM 77 are in different unfolding domains. Disulfide-crosslinked LMM 59 verified this assignment. Solute-quenching studies showed that the accessibility of the Trp in LMM 59 decreased only by 56% on forming filaments. Electron micrographs indicated that all of LMM 59 is located within the core of a bipolar tactoid with the Trp-containing region the most accessible to negative strain, in agreement with the solute-quenching studies. This suggests that part of the core of the myosin thick filament is appreciably exposed to solvent.